Purpose: Population-based carrier screening for fragile X syndrome (FXS) is still not universally endorsed by professional organizations due to concerns around genetic counseling for complex information and potential for psychosocial harms.
INTRODUCTION
Population carrier screening can identify carriers of autosomal or X-linked recessive conditions and provide them with their risk of having affected children. Guidelines have previously determined criteria for inclusion of conditions in population screening. 1 Fragile X syndrome (FXS) is the most common cause of inherited intellectual and developmental disability with concomitant medical, social, and behavioral problems. Despite FXS meeting many of the criteria to justify population screening, carrier screening for FXS in individuals who have no family or relevant health history has generally not been recommended. 2 This is because of anticipated difficulties around counseling and education for such a complex X-linked condition. 2, 3 FXS is due to functional loss of FMRP (fragile X mental retardation protein), in most cases caused by hypermethylation of a CGG repeat expansion in the 5' untranslated region (5'UTR) of the FMR1 gene (MIM 309550). A woman who is a carrier of FXS (premutation (PM): 55-200 CGG repeats) has a reproductive risk for having an affected child with the full mutation (FM: > 200 CGG repeats). 4 Beyond explaining this pattern of inheritance, additional genetic counseling challenges include a highly variable phenotype in offspring, and personal health risks to carrier women, including an increased risk for fragile X-associated primary ovarian insufficiency syndrome, 5 fragile X-associated tremor ataxia syndrome, 6 and other more subtle neurobehavioral features. 7 Nevertheless, population-based carrier screening of FXS has been occurring in clinical practice for some time. 8 The American College of Obstetricians and Gynecologists has suggested that it be available to women from the general population who request it, 9 whereas the Royal Australian and New Zealand College of Obstetricians and Gynaecologists has said that it may be offered to women from the general population periconceptionally and that women should be appropriately informed of the benefits and limitations of testing. 10 However, its inclusion in recently introduced expanded carrier screening panels has raised some concerns. 11 Several studies have shown that health professionals, 12,13 the general population, 14, 15 and families with FXS 16, 17 are generally in favor of carrier screening for this condition, with a preference for this to occur preconceptionally; however, health professionals consider testing in pregnancy to afford the most pragmatic timing. 12, 18 The primary purpose of carrier screening is to facilitate reproductive choices through a process of informed decision making. 1, 19 There has been a recognized need for research on population carrier screening with a focus on informed decision making and the psychosocial impacts of being offered screening and receiving carrier results, rather than reporting uptake of testing alone. [1] [2] [3] 20 Yet few studies have collected comprehensive data on the psychosocial aspects and informed decision making. Only our pilot study 21 with nonpregnant women and a small retrospective study 15 have examined informed decision making systematically.
Here we report the findings of a large prospective cohort study in which FXS carrier screening (which can be considered an intervention) was offered to pregnant and nonpregnant women in the general population and comparing uptake of testing, informed decision making and psychosocial impact, and predictors of uptake. Because of the routine nature of various types of testing that women undergo in pregnancy, especially for Down syndrome, 22 the greater perceived relevance and easier opportunities to offer carrier testing to pregnant women, 18 and the greater pressures to make quick decisions about testing during pregnancy, we tested two hypotheses: (i) an offer of carrier screening for FXS will result in a higher uptake of testing by pregnant women compared with nonpregnant women and (ii) a lower proportion of pregnant women will make an informed decision about carrier screening compared with nonpregnant women.
MATERIALS AND METHODS

Overview of study design
The detailed protocol of this study has been published previously. 23 A program evaluation approach was used. Study participants were offered FXS carrier screening and asked to complete two questionnaires about their decision: at the time of making the decision (Q1) and one month later (Q2). Interviews were also conducted with selected participants, including carriers, at several time-points and with staff from clinics offering the study after completion of the study. Qualitative interview data will be published separately.
Ethics approval was granted by the Human Research Ethics Committees of the Universities of Melbourne and Western Australia and by recruiting clinics, where required. All participants gave written consent.
Overview of recruitment
Women aged 18-70 who were either not pregnant or up to 13 weeks pregnant were recruited from general (family) practice, public and private obstetric, and private obstetric ultrasound clinics in two Australian cities: Melbourne, Victoria (Vic) and Perth, Western Australia (WA). Women were invited into the study using either a direct or indirect approach (see Supplementary Table S1 online). With both approaches, women receiving the study pack were deemed to have consented (i.e., agreed to participate) and spoke with a research genetic counselor (face to face or over the telephone) to facilitate deliberation about testing. There was no charge to women for the test.
Participants were asked to return Q1 with a used/unused sample collection kit once they had made their decision about testing. Pregnant women were sent a text (SMS) reminder to return Q1 one week after agreeing to participate. Nonpregnant women were sent an SMS reminder after 3 weeks, a letter after 6 weeks, and a final phone call/letter after 10 weeks. Q2 was sent to women who returned Q1 approximately one month later or after test results were returned to participants, with SMS/letter reminders sent at 6 and 10 weeks post-Q1 return.
Data collection
Q1 contained a number of validated and psychometrically robust self-report scales measuring knowledge, using a scale designed specifically for the study; 24 attitudes; 25 deliberation; 26 depression, anxiety, and stress (Depression Anxiety Stress Scale, DASS); 27 anxiety (Spielberger State-Trait Anxiety Inventory, STAI); 28 decisional conflict; 29 willingness to pay (ranging from AUD0 to AUD400); and items measuring health beliefs (including statements about perceived severity, susceptibility, benefits, and barriers, 30 as well questions derived from our previous study 17 ). Sociodemographic information was also collected: age, education, marital status, parity, post code (enabling socioeconomic inferences), reproductive life stage, family history of FXS, and associated conditions or intellectual disability/significant learning problems/autism spectrum disorder. Q2 contained the same knowledge, DASS and STAI scales, and a decisional regret scale. 31 
Molecular testing
For a description of the molecular testing conducted for FXS, see Supplementary Methods S1. Women who received a test result in the normal range (test-negative: CGG repeats o45) were sent a letter by mail that included an offer to speak to a genetic counselor at their local clinical service. Women with a test-positive result (gray zone (GZ), 45-54; PM, 55-200; FM, > 200 repeats) were telephoned with their result by a clinical genetics service and offered a face-to-face appointment.
Data analysis
The primary outcomes for the study were test uptake and informed choice. We report uptake of FXS testing as the percentage of women returning Q1 who chose to have carrier testing. The denominator was all women who received the study pack who did not subsequently actively withdraw from the study; i.e., the denominator includes women who failed to return Q1, as they can be considered insufficiently motivated to want testing to complete and return the questionnaire (declined by default). For a description of how the study was powered and standard statistical analysis performed see Supplementary Methods S2.
To compare uptake of testing by pregnant and nonpregnant women, we used univariate analyses with uptake as the dependent variable to investigate whether any of the questions asked in Q1 were predictors of uptake. To ensure that difference in uptake was not due to differences in the composition of the pregnant and nonpregnant samples, adjusted analyses were performed using multivariable logistic regression to adjust for potential confounding sociodemographic variables found to be different between pregnant and nonpregnant women.
RESULTS
Recruitment and sociodemographic characteristics
These findings represent the quantitative short-term outcome data described in the program evaluation logic model for this study. 23 As shown in Figure 1 , a total of 6,726 women were invited to participate (76.4% nonpregnant; 23.6% pregnant) between July 2009 and April 2013 who were patients at 24 different centers (Supplementary Table S1 ). Of these, 2,135 (1,058 nonpregnant and 1,077 pregnant women) were invited to participate in person (direct approach) and 4,591 (4,079 nonpregnant and 512 pregnant women) received a mail-out letter from the clinic (indirect approach)-see Supplementary  Table S1 . Estimated time for a research genetic counselor to discuss the study/test with women following their recruitment was between 5 and 30 min. Note that initially the focus was on recruiting nonpregnant women and, once the new test was validated in these women, pregnant women were also recruited. Figure 1 and Supplementary Table S1 report the numbers and percentages of women who were recruited and returned Q1 and Q2.
Sociodemographic data of women who returned Q1 are shown in Supplementary FMR1 results (100%) Figure 1 Numbers and response rates of participants at different stages of the study.
the study overall had a higher level of education than women of the same age range in the general population. 32 Pregnant women were more highly educated than nonpregnant women but there was no difference in Socio-Economic Indexes for Areas rankings for the pregnant and nonpregnant women in our study (Supplementary Table S2 ).
Test uptake and results
Overall 65.4% (n = 756) of women recruited chose to be tested ( Figure 1) . A greater percentage of nonpregnant women (70.6%, n = 458) was tested than pregnant women (58.8%, n = 298; χ 2 = 16.98, Po0.001), and a greater percentage recruited by the indirect approach was tested (77.7%, n = 192) than the direct approach (62.1%, n = 564; χ 2 = 20.43, Po0.001), see Supplementary Table S1 . However, recruitment rate was higher with the direct approach (42.6%, n = 909) compared with the indirect approach (5.4%, n = 247; χ 2 = 1508.41, Po0.001), and the number of pregnant women recruited indirectly (by letter) was very small (Supplementary Table S1 ).
FMR1 test outcome results are shown in Figure 1 . In seven cases (out of 756; 0.9%) a result could not be determined owing to insufficient DNA and/or failed result without the possibility of a re-collection in the timeframe allowed by the Human Research Ethics Committees approval. A PM result was found in 1 in 252 (0.04%, 95% CI (0.14-1.16)) women tested (58, 62, and 64 CGG repeats), a GZ result in 1 in 50 (1.98%, 95% CI (1.21-3.25)) women, and no women were found to have a FM result ( Figure 1 ). Table 1 shows the individual components of the multidimensional measure of informed choice (MMIC; knowledge, attitudes, and test uptake) with the additional measure of deliberation reported in Q1. Overall, 85.0% of women in the study had good knowledge and 72.9% had positive attitudes to testing for themselves. Almost three-quarters of participants were classified as having made an informed choice. There was no evidence of a difference in the percentages of pregnant versus nonpregnant women who made an informed choice ( Table 1) , having adjusted for sociodemographic differences between these two groups (adjusted odds ratio (OR) 0.9, 95% CI (0.67-1.22), P = 0.506). Women who chose to be tested were significantly more likely to make an informed choice compared with those who were not tested. Poor knowledge accounted for about half the women who did not make an informed choice, while mismatched attitudes and behavior (i.e., test uptake) accounted for the other half (data not shown). Overall, 87.9% of women deliberated about their decision to be tested, with no evidence of differences between the groups.
Decision making and informed choice
Supplementary Table S3 shows participants' responses to questions around the time taken to make the decision as to whether to be tested, whether other people were involved in the decision making, and whether they changed their mind from the initial decision. In making their decision, 95% reported that they read the study brochure while only 10% looked at the study website, which included videos of people with varying degrees of severity, or other websites. Participants' responses to additional questions about having heard of FXS previously, having a family history of, or knowing someone with, FXS and other learning disabilities, or having a personal experience of infertility/early menopause/ irregular menstruation are also shown in Supplementary  Table S3 . Table 2 shows women's responses to the DASS and STAI in Q1 and Q2, while Table 3 shows responses to decisional conflict scales in Q1 and decisional regret in Q2. Overall, the majority of women reported normal depression, anxiety, and stress scores in Q1 and Q2 ( Table 2) . Pregnant women were less depressed and stressed compared with nonpregnant women (Q1 and Q2), while more pregnant women were less anxious (DASS) in Q2. More tested women were less anxious (DASS) at the time of making the decision than women who were not tested (Q1), with this difference diminishing in Q2. Overall, there was no evidence of a difference in Q2 DASS scores between women who declined testing, women who were tested and received a normal result, and women who received a test-positive result (see footnote to Table 2 ). Of the test-positive women, one woman with a GZ result had a higher than normal score for all three DASS scales in Q1, which further increased in Q2; one woman with a GZ result had an increased anxiety score in Q2; and one woman with a PM result had increased depression and stress scores in Q2. All three women were pregnant. Two women with a GZ result had DASS scores that decreased in Q2 (one pregnant, one not).
Psychosocial measures
Overall, decisional conflict was low with no difference between nonpregnant and pregnant women; however, decisional conflict was greater in women who declined testing compared with women who chose testing ( Table 3) . There was greater uncertainty in pregnant women compared with nonpregnant women and in women who were not tested compared with those tested. The majority of women had low decisional regret ( Table 3) . More pregnant women regretted their decision compared with nonpregnant women, and more women who declined testing regretted their decision compared with women who were tested ( Table 3) . Women who tested positive had similar decisional regret to those who declined testing, and both these groups had greater regret compared with women who were tested and had a normal result (see footnote to Table 3 ). Of the 14 test-positive women who completed Q2, three women with a GZ and one woman with a PM result had scores in the moderate to strong regret category, and all four were pregnant.
Predictors of testing
After adjusting for sociodemographic differences between pregnant and nonpregnant women, greater odds of being tested were associated with having a positive attitude to testing for themselves (OR 25.63, n = 926, 95% CI (17.04-38.57), Po0.001); having a positive attitude to carrier testing being available to all women (OR 11.34, n = 956, 95% CI (5.22-24.66), Po0.001); having a personal history of irregular periods (OR 1.73, n = 942, 95% CI (1.21-2.47), P = 0.003); and believing that FXS is a severe condition, anyone could be a carrier, and acknowledging the importance of health for themselves and their children (Health Beliefs Factor 1: OR 3.9, n = 760, 95% CI (3.04-4.99), Po0.001) -see Supplementary  Table S4 for description of these questions and factors. Lower odds of being tested were associated with being pregnant (adjusted OR 0.56, n = 942, 95% CI (0.39-0.8), P = 0.001); having someone else involved in making the decision (OR 0.57, n = 961, 95% CI (0.42-0.78), Po0.001); taking longer to make the decision (OR 0.18, n = 958, 95% CI (0.1-0.38), Po0.001); having high (overall) decisional conflict (OR 0.51, n = 945, 95% CI (0.28-0.93), P = 0.028); having high decisional uncertainty (OR 0.26, n = 954, 95% CI (0.17-0.4), Po0.001); and believing that testing was not relevant to them, being worried if found to be a carrier, and the importance of familial disapproval of being tested (Health Beliefs Factor 2: OR 0.23, n = 760, 95% CI (0.18-0.3), Po0.001) -see Supplementary  Table S4 for description of these questions and factors.
DISCUSSION
Our findings regarding nonpregnant and pregnant women choosing testing and making an informed choice show evidence to the contrary for both the hypotheses we tested. Overall, a higher percentage of nonpregnant women was tested compared with pregnant women, although this also varied according to method of invitation to the study (as shown in Supplementary Table S1) , and the majority of women made an informed choice, with no difference between pregnant versus nonpregnant women. Generally, women showed high levels of knowledge around the time of making the decision whether to be tested. A concern expressed around population carrier screening relates to conditions in which the phenotype is variable in severity and not always clearly defined, 11 as in the case of FXS. All women had spoken with a research genetic counselor, either face to face or by telephone, and were given a detailed information brochure. This brochure had been somewhat refined following our pilot study; 21 specifically, brief case examples of children with mild, moderate, and severe cognitive and behavioral features of FXS were included, and there was an emphasis on carriers not always having a family history of FXS or intellectual disability. In making their decision, 95% of women said they had read the study brochure. Collectively, this indicates that both the quality of the brochure information and the interaction with genetic counselors contributed to these high knowledge scores, suggesting these interventions were sufficient to enable understanding of the complexity of information about FXS.
Having a positive attitude to being tested themselves for FXS carrier state had the largest OR, making this the strongest predictor of being tested. While not surprising, the lack of awareness of FXS in the community, as shown by others, 14, 15, 33 with almost 75% of women in our study having never heard of FXS previously, poses a challenge when considering how best to implement offering carrier screening in the general population. This challenge was further demonstrated by the poor participation rate for those who were approached indirectly by letter compared with the direct 
Not all women completed the knowledge scale: nonpregnant, tested n = 435; nonpregnant, not tested n = 91; pregnant, tested n = 295; pregnant, not tested n = 110. b Not all women completed the attitudes scale: nonpregnant, tested n = 443; nonpregnant, not tested n = 87; pregnant, tested n = 288; pregnant, not tested n = 108. Because not all women completed the knowledge or the attitudes scales, the MMIC is shown for the lowest number of women who completed both scales: nonpregnant, tested n = 423; nonpregnant, not tested n = 86; pregnant, tested n = 285; pregnant, not tested n = 106. ) for women who were tested who received a normal result (depression, n = 579 (87.9%); anxiety, n = 573 (86.7%); stress, n = 576 (87.4%)) with those who received a test-positive result (depression, anxiety, and stress, each n = 15 (88.2%)): depression χ 2 = 0.017, df = 2, p = 0.992; anxiety χ 2 = 1.262, df = 2, p = 0.532; stress χ 2 = 0.075, df = 2, p = 0.963. b Not all women completed the depression scale of DASS; Q1: nonpregnant, tested n = 448; nonpregnant, not tested n = 91; pregnant, tested n = 297; pregnant, not tested n = 111; Q2: nonpregnant, tested n = 406; nonpregnant, not tested n = 83; pregnant, tested n = 270; pregnant, not tested n = 95. c Not all women completed the anxiety scale of DASS; Q1: nonpregnant, tested n = 451; nonpregnant, not tested n = 91; pregnant, tested n = 297; pregnant, not tested n = 111; Q2; nonpregnant, tested n = 406; nonpregnant, not tested n = 83; pregnant, tested n = 272; pregnant, not tested n = 94.
d Not all women completed the stress scale of DASS; Q1: nonpregnant, tested n = 454; nonpregnant, not tested n = 91; pregnant, tested n = 296; pregnant, not tested n = 110; Q2: nonpregnant, tested n = 405; nonpregnant, not tested n = 82; pregnant, tested n = 271; pregnant, not tested n = 95. e Not all women completed the state trait anxiety scale; Q1: nonpregnant, tested n = 452; nonpregnant, not tested n = 92; pregnant, tested n = 292; pregnant, not tested n = 112; Q2: nonpregnant, tested n = 404; nonpregnant, not tested n = 83; pregnant, tested n = 271; pregnant, not tested n = 95. STAI norm average is 31-49. Comparison of decisional regret scores for women who declined testing (n = 152, 28.0%), women who were tested and received a normal result (n = 543, 21.4%), and women who received a test-positive result (n = 14, 2.0%): not tested vs. tested, normal result, χ 2 = 38.83, df = 2, po0.001; not tested vs. tested, positive result, χ 2 = 0.92, df = 2, p = 0.632; tested, normal result vs. tested, positive result, χ 2 = 11.77, df = 2, p = 0.003. b Not all women completed the decisional conflict scale; Q1: nonpregnant, tested n = 450; nonpregnant, not tested n = 90; pregnant, tested n = 294; pregnant, not tested n = 111. Scale not included in Q2. Because the scores using the Decisional Conflict scale did not approach a normal distribution (skewed toward the lower end of the scale), they were categorized according to the validated cutoff scores with o25 associated with no conflict about implementing decisions; scores ≥ 37.5 are associated with decisional delay. 29 The distribution of scores in our study showed a second peak at 25 (data not shown) and so the scores were further categorized with an intermediate category of 25-37.5. c Not all women completed the decisional conflict uncertainty subscale; Q1: nonpregnant, tested n = 455; nonpregnant, not tested n = 90; pregnant, tested n = 297. Scale not included in Q2. Because the scores using the Decisional Conflict Uncertainty subscale did not approach a normal distribution (skewed toward the lower end of the scale), they were categorized according to the validated cutoff scores with o25 associated with no uncertainty about implementing decisions; scores ≥ 37.5 are associated with decisional uncertainty. 29 The distribution of scores in our study showed a second peak at 25 (data not shown) and so the scores were further categorized with an intermediate category of 25-37.5. d Not all women completed the decisional regret scale: Q2: nonpregnant, tested n = 290; nonpregnant, not tested n = 59; pregnant, tested n = 267; pregnant, not tested n = 93. Scale not included in Q1. Decisional regret scale is reported as 0-100. However, because the scores in Q2 did not approach a normal distribution (skewed toward the lower end of the scale), the scores were defined into 3 categories as 0 (no decisional regret), 1-25 (mild decisional regret) and > 25 (moderate to strong decisional regret), as described by Sheehan et al., 2007. 37 approach by a research genetic counselor/clinic staff. This poor response to an indirect approach has also been noted for carrier screening for cystic fibrosis 34 and highlights the importance in clinical practice of a face-to-face interaction to start the conversation about carrier screening and the relative ineffectiveness in general of passive mailed invitations/ marketing. Of course, it may be that the requirement to complete research questionnaires was a barrier to women who might have considered testing but were not interested in participating in research.
Other factors associated with greater odds of being tested were consistent with the Health Belief Model (Supplementary Table S4 ), including perceived susceptibility, condition severity, and health benefits for themselves and their children in terms of wanting to avoid the potential impact of this on their family's life and on their future children or grandchildren. Conversely, factors associated with not being tested included being pregnant, perceived lack of relevance, worry around being found to be a carrier, and potential familial disapproval. Perceived susceptibility and relevance are closely interrelated; women who chose to be tested generally felt that, because anyone could be a carrier of FXS, they were potentially susceptible and the test was therefore relevant to them. In contrast, being healthy and lacking a family history of FXS or intellectual disability was interpreted as limiting susceptibility and relevance for women who chose not to be tested. Not needing a family history to be at risk of being a carrier was emphasized in our modified brochure and genetic counseling, and remains a clear "takehome message" in the offer of carrier screening. 35 The aim of reproductive carrier screening is not the same as for newborn screening, for which early diagnosis and treatment is the goal; rather the aim is to facilitate reproductive decision making and autonomy. 19 Women were given the opportunity to decide in their own time and to return the sample for testing. This home-based testing allowed women the opportunity to deliberate about their decision away from the clinic and without the influence of a health professional. This likely contributed to the high percentage of women who deliberated about their decision ( Table 1) . While women who chose testing made their decision with greater certainty and faster, it is possible that if the offer of testing and sample collection had occurred simultaneously in the clinic, women who actually chose not to be tested could have felt "pressured" into taking the test. In fact, having someone else involved in the decision making and being less certain about the decision also decreased the odds of being tested. Having time for reflection enhances deliberation, which enables informed decision making, 26 and this can be facilitated by providing a sample in their own time. Increasingly, genetic testing can be performed on buccal or saliva samples, which in our study had low failure rates and good performance characteristics. Others have suggested that the ease of providing a buccal/ saliva sample might lead women not to weigh-up their decision to be tested, 14 but that does not appear to be the case here given the high levels of reported deliberation. While our results suggest that the decision itself to be tested can be made outside of a clinic setting, we are not suggesting that the offer and discussion of a carrier test should be independent of a health professional.
There appears to be consensus that, ideally, population carrier screening should occur before a woman is pregnant to maximize the time for decision making and the benefit of providing greater reproductive options, including whether to become pregnant, using donor gametes or preimplantation diagnosis. 19 However, as we have shown, an offer early in pregnancy can result in informed decision making with the provision of suitable information and opportunity for discussion, such as in the case of a telephone conversation with a genetic counselor. We have demonstrated that, in general, there was minimal psychosocial impact on women offered testing, and women who were tested were in fact less anxious at the time of making the decision. Of the 17 testpositive women, only three women (two GZ and one PM) showed an increase in one or more of the DASS measures at follow-up and, notably, all were pregnant. Greatest decisional regret was reported by pregnant women and by women who were not tested, with four test-positive women (three GZ and one PM) showing moderate to strong regret, all of whom were pregnant. While there were relatively few women who tested positive, we suggest these data emphasize potential benefits of screening prior to pregnancy, despite the prenatal period being a more pragmatic time. We will report further outcomes for these participants as part of the program evaluation component of the study, including willingness-to-pay data. 23 This study has a number of limitations and we acknowledge these might bias the findings. Participants were self-selected, with relatively high socioeconomic status, and generally highly educated, especially pregnant women, which may have contributed to their high knowledge levels, as well as the possibility that women may have referred to the brochure while completing the knowledge questions. Therefore, the findings are not generalizable to women with lower levels of education and lower socioeconomic status; however, the women in this study may be more indicative of women in Australia who are likely to undertake carrier screening, given that population carrier screening is currently available only as a fee-for-service test and women must pay privately for the test. In fact, the test was offered at no cost to women who participated. Because there was no group of women who were not offered carrier screening, we cannot compare psychosocial measures to a control group, nor did we collect baseline measures. The MMIC has limitations as a measure of informed choice as it does not incorporate reasons for making the decision, which would require a qualitative approach.
This prospective study is the first to provide comprehensive data on informed decision making coupled with psychosocial measures in pregnant and nonpregnant women from the general population offered FXS carrier screening. We have provided evidence that, with appropriate support and counseling, pregnant and nonpregnant women can make informed decisions without concerns of significant adverse psychosocial consequences, although effort should be made to engage women to consider the offer of screening before they become pregnant. Our findings critically inform and counter existing recommendations against FXS carrier screening in the general population. 2, 3, 36 As genetic carrier screening moves from the paradigm of one test-one condition to expanded carrier screening, the European Society of Human Genetics has recommended that appropriate support and counseling is available to facilitate decision making, while acknowledging that providing detailed information about each condition 19 will not be possible. Our study design can inform future research around expanded carrier screening in which it will be essential to examine similar psychosocial consequences.
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